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[*&«] mm* 

CSf^l] fi*%T* (J^TIhIC) , C : 0. 0 5%J^T, S i : 0. 5 
%^T, M n : 1 . 0 %J£*T, N i : 2 5~4 5l Cr : 13~2 2% Mo 
tfelZMo hWT'Mo +1/2 W : 1 0 — 1 8%, N b : 0. 1 — 5. 0%£J:t)« 
F e : 0. 1-5. 0%£^tU JSiCREM : 0. 0 0 7 — 0. 1 0%, B : 
0. 001 — 0. 0 10%, Mg : 0. 0007 — 0. 0 1 0 % £ J: t>*Z r : 0 
. 0 0 1-0. 2 0%(Do*><Dim^t~\t2mM±l£^ls. ^SP^C o 
^rT^^M^^^^U, IMMhSlfflffilCC o 3 Mo££&Co 7 

mo 6 ^if ffi i if c o - n immm^± 

[m#U2] C:0. 0 5%KT> Si : 0. 5%«T> Mn: 1. 0% 
J^T, N i : 2 5 — 4 5%, C r : 13 — 22%, Mo £ fciZM o ilWt'M o + 
1/2 W : 1 0 — 1 8 %, N b : 0 . 1 — 5 . 0 %, F e : 0 . 1 — 5 . 0 % £ J: 
tFTi : 0. 1 — 3. 0%£^U JgtCREM : 0. 0 0 7 — 0. 1 0%, B 
:0. 001 — 0. 0 10% Mg: 0. 0007 — 0. 0 1 0 % 33 «fc tfZ r : 
0. 0 0 1—0. 2 0%(7)e)^(Z)li^fca2lJ«±l:tfb> ^§Py^C o £ <fc 

ot^^m^^&u, Mm^M^«iB©#sicc o 3 mo££«co 

[W&TM. 3 ] C : 0 . 0 5 %£*T, S i : 0 . 5 %J^T, Mn: 1. 0 % 
J^T> N i : 2 5 — 4 5%, C r : 13 — 22%, MoltliMo hWT'Mo + 
1/2 W : 1 0 — 1 8 %, N b : 0 . 1 — 5 . 0 %£ J: t>* F e : 0 . 1 — 5 . 0 % 
£-^g"U JgtCREM :0. 007 — 0. 10%, B:0. 001 — 0. 010 
%, M g : 0 . 0007 — 0. 0 1 0 %& J: £>*Z r : 0 . 001 — 0. 20 %<D 

&± z mmmmmmzmj] 6oo~8oo°c&co. 5~i6 mmm 
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sco-Ni mmm&ikvmMJj&o 

[ff#^4] C : 0. 0 5%J^T, S i : 0. 5 %£AT, Mn : 1. 0 % 
£AT, N i : 2 5 — 45%, Cr : 1 3~22%, Mo SfeiiMo £WT*Mo + 
1/2 W: 10-181 N b : 0 . 1 — 5 . 0 %, F e : 0 . 1 — 5 . 0 %£ <fc 
tfT i : 0. 1 — 3. 0%£^tU HfCREM : 0. 0 0 7 — 0. 1 0%, B 
:0. 001 — 0. 0 10% Mg : 0. 0007 — 0. 0 1 0 % & i: t>*Z r : 
0. 0 0 1-0. 2 0%(Do^><D 1 « £ £ & 2 MJ^LL £ l^f L , o £ £ 

^iTIW^»^ ^ S^ftMltCf&iJAf tit 6 0 0-8 0 
0°ClC0. 5-1 6 ^riiDi t ^ 1:1 1 1 i: M 1 1 § f »^ H B H M 

mmz^.<DwmM^mMt.mm(D^.mizc o 3 mo££«co 7 

Mo g TWtfJ b tcffi HSliftSC o — N i «W^^CD^^^o 

[If 5 ] C : 0 . 0 5 %J^T, S i : 0 . 5 %J^T, M n : 1 . 0 % 
J^T> Ni : 25 — 45%, Cr : 13 — 22%, Mo ££ttMo £WT?Mo + 
1/2 W : 10 — 18%, N b : 0 . 1 — 5. 0 % £ J: F e : 0 . 1 — 5. 0% 
£-^tU JglCREM :0. 007 — 0. 10%, B:0. 001 — 0. 010 
%, M g : 0 . 0007 — 0. 0 1 0 % £ <fc tfZ r : 0 . 001 — 0. 20%© 

mtukffiWMT: 600 — 8 0 0°CtC0. 5—1 6^riMt6«^2:It 

IftCCOg MoifcttCo 7 Mo 6 tfffimhfeffilti&itmc o -N i 

[ft*^6] C:0. 0 5%^T, Si : 0. 5%gT> Mn: 1. 0% 
J^T, N i : 2 5 — 4 5%, C r : 13 — 22%, MotfcliMo ilWT'Mo + 
1/2 W : 1 0 — 1 8 %, N b : 0. 1 — 5. 0%, F e : 0. 1 — 5 . 0 %&.£ 
t>*Ti:0. 1 — 3. XtCREM : 0. 0 0 7 — 0. 1 0%, B 

:0. 001 — 0. 0 10%, Mg: 0. 0007 — 0. 0 1 0%J3itfZ r : 
0. 0 0 1-0. 2 0%<Do-*><D ia^fe«2iJ^±S:^l, ^§P^C o 
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ttMISIinX&JiU ^^XmiJM^^MX6 0 0 — 8 O 0°C{CO. 5~16|I 

mm t z mm&m ^mt^t^mt^-^ mmm^mm & mm s it, n^c - 

m&mi] C : 0. 0 5%J^T> S i : 0. 5 %j£*T, Mn : 1. 0% 
WT, N i : 2 5 — 4 5%, C r : 13 — 22%, Mo tfe&Mo HWXMo+ 
1/2 W : 1 0 - 1 8 %, N b : 0 . 1 - 5 . 0 %£ «fc F e : 0 . 1 - 5 . 0 % 
&-£^U 3SJCREM : 0. 007 — 0. 10%, B : 0. 001—0. 010 
%, Mg : 0. 0 0 0 7-0. 0 1 0%£J;r>*Z r : 0. 0 0 1-0. 2 0%(Z) 

^^mmm^mmcmj:m4 o %si±<D^tr^t^muaj:^mu m^x 
s o o°cznx.9 5ow©«o. 5~i e mmmmt ^m^jmmm^m 

#ffifCCo 3 MoJfe«Co 7 Mo 6 WUcMftiCo-N ilH^ 

[fflM^S] C : 0. 0 5%J^T, S i : 0. 5 %J^T, Mn : 1. 0% 
^T, N i : 2 5 — 4 5%, C r : 13-22%, M o * fcfcfcM o £ WtM o + 
1/2 W : 1 0-1 8%, N b : 0. 1-5. 0%, F e : 0. 1-5. 0%£J; 
tfTi:0. 1-3. 0%mi, MtCREM : 0. 0 0 7-0. 1 0 %, B 
: 0. 001—0. 0 10%, Mg : 0. 0007 — 0. 01 0%£J;0?Z r : 
0. 0 0 1-0. 2 0%©3fc©l«*fcfct2ttJg*±fc*;£U S»A«CofeJ: 

* »ngi$^M^ e> & & H^ffc^^a^icinx^ 4 o %j^_t©^r^ * £ 

teMISIitlX&ilSU m^X 8 0 0°C$:Mx.9 5 0 *CJ£*T©*KHre 0. 5 — 1 6 B£ 

-®«tnff^M»i:*«©#®icc o 3 Mojfeaco 7 Mo 6 ifimmLfcffim 
mtmc o-n immm^±(Dmm^m 0 

[0 0 0 1] 
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y v y xxz-^ym&tez&Mmzmznzm&T'&mznzitte. 

[0 0 0 2] 

^tl^WMBShlt. ^>3^Jl/X- 7 5 0 (Ni : 73. 0%, Cr: 15. 0 
%, Al : 0. 8%, Ti : 2. 5%, Fe : 6. 8% Mn:0. 7 0%, S 
i:0. 25%, C : 0 . 04, Nb+Ta:0. 9%), >f>3^7 18 ( 
N i : 5 3 . 0 %, C r : 1 8 . 61 Mo : 3. 1 %, A 1 : 0 . 4 %, T i 
: 0 . 9 %, F e : 1 8 . 5 %, M n : 0 . 2 0%, Si : 0. 1 8 %, C : 0 
. 0 4, Nb+Ta : 5. 0%) & £<DN i llfi^^M^TilSnt V* 

[0 0 0 3] 

m?)©Nii®f|S^M, r' ( Ni 3 (Al,Ti,Nb) iSJctfr' ' (Ni 3 Nb) £ 
ffm$i±^r £JC iotiftt^tfflt^So b^U 6 0 o°cj^_L»^-es 

^5X&tf&-Dtc 0 sjf;i/ h&£©^c/&;£#>7^oTv^M^ti 

[0 0 0 4] 

-£Z1T?, *{fiIAI{i, C : 0. 0 5%J^T, S i : 0. 5 %& k f > Mn : 1 
. 0%^T, N i : 2 5-45%, C r : 13-1 8*»%, M o £ Wtf) 1 Si; 
fctt 2 ItM o + 1/2 W : 7 ~ 2 0 %, T i : 0 . 1 ~ 3 . 0 %, N b : 0 . 1 
-5. 0%£J:tfF e : 0. 1-5. 0 % U >&miZJ& £T R EM : 0 . 

007 — 0. 10%, B : 0 . 001—0. 0 10%, M g : 0 . 0007-0 
. 0 1 0%£J:£>*Z r : 0. 0 0 1-0. 2 0 %(D o *><D 1 Mt tclt 2 a^±& 
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\ZZ.(Dtt±%: 1 0 0 0-1 2 0 0 °C m&ffc*M&Ji U fe^ * fclilSBSSt 
500-800 °C TO. 1-5 O^ISrCDt9^^3SS:tt'rc o - N iSii^ 

©»at2rss&Bwau nm2 002-9753 7^^tt#na}iifc. 

[0 0 0 5] 

Z.C0C o — N i 3SW3&-££te, a^£#fffi£i*£C r^*£i&M*f£|5gJCL 

, Fe, N b&£(Dm^mZ:^< L£t;<Z)T% <bM <^ 'o tlT V^£: N iS 

(D {S T * $ V ^ % 0) t? & £ „ 
[0 0 0 6] 
[3PJ!#fl?$: L J: e> £ IT £ ] 

[0 0 0 7] 

£ fiiliUT' tii^l 5: t S I £.IZ U X<7)^*^!fS ; g§:^'t" -5 

t+ty^-^-t-fXfflCog MottiiCo 7 mo 6 £#fmi-&r£ 
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[0 0 0 8] 

, -f&fci^C o 3 Mo ££teC o ? Mo 6 5: #f H^-ftfM'Jg^iC 

{SiJts»6 oo~8o oxiizm^mmM-t&^flbMmitM-f-fr^ mm 

[0 0 0 9] 

-r&t>t3> *nm<nffi&&it^c o -n immmisi&K&^Tit. c-.o. 0 

5%^T> Si : 0. 5%J^T> Mn : 1. 0 %J5AT, Ni : 2 5-4 5%, C 
r : 13 — 22%, M o £ £l±M o £. WX'M o + 1/2 W : 1 0 — 1 8 %, N b : 
0. 1-5. 0%£i:t>*F e : 0. 1-5. 0 % U MtC R EM : 0 . 0 
07 — 0. 10%, B:0. 001 — 0. 0 10%, M g : 0 . 0007 — 0. 
0 1 0%fc £Z>*Z r : 0. 0 0 1-0. 2 0 %<D O *><D 1 M£ fc« 2 m&,±^ 
mh. SmiZfoCTT i : 0. 1-3. 0%£-^rb, 2§gIS#C o^tf^^ 
ift^MM^&D, S$lffl^^l^^M©l?-®^C o 3 Mo$tiiCo 7 Mo 6 

ffi L/ feffiltt© % © i: -T £ 3 i: t?& £ □ 

[0 0 10] 

#38 © ttifflSt Hfflltt £ £ it, lU BHc - tf) AMUR AKflR £ # ffi © tc C 
o 3 Mo j§ifcttCo 7 Mo 6 #*TfflUfc#rffl3fc'ftSCo-N 
^SsJCfcV^W:, C : 0. 0 5 %J£*T, Si : 0. 5 %J^T, Mn : 1. 0 %&> 
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» 

T, Ni : 2 5~4 5%, Cr: 13-2 21 Mo ^ fcliMo ilWT'Mo +1/ 
2 W : 1 0~ 1 8%. N b : 0. 1-5. O^tfFe : 0. 1-5. 0%£ 
&m U R E M : 0 . 007-0. 10%, B : 0 . 001-0. 010% 
, Mg : 0. 0007-0. 0 1 0 %£> «fc Z r : 0 . 0 0 1 -0. 2 0%©O 
■fe<Oia*fett2«JgilJ:_«:*«U i^StCiSC-CTi : 0. 1-3. 0%&^ 
U jSas^CofecfcWBrjKW^*!*^^**^*: 1 0 0 0-1 2 0 O'CteZ 

T-tiam'tzmmmmmitL. ^©wMMi-eeoo-so o°ctco. 
5-1 6mmmm-t&ft%}t&®M*fc'*z-£'vib&o 

[0011] 

MiCCo 3 Mo£fcttCo 7 Mo 6 MfiiUfe«fffi»fl:aC o - N i Sff^ 
±(Dmm*mz&^T\$. C : 0. 0 5%J£TF, S i : 0. 5 %^T, Mn : 1 
0 %J^T, N i : 2 5-4 5%, C r : 13-22%, MoifcttMokWt 
Mo +1/2 W : 1 0- 1 8%, N b : 0. 1-5. 0%££t>*Fe : 0. 1-5 
0%fc-£#U HICREM : 0. 007-0. 10%, B : 0. 001-0. 
0 10%, Mg : 0. 0007-0. 0 1 0 %fc <J:t>*Z r : 0 . 0 0 1-0. 2 
0%©3fc©l8*fctt2SJ£!LL«:*#U ftKtCJSBTT i :0. 1-3. 0 

%£^u 3Ps»^cofej:tf^«ra»^3««^e)**^&i 000-120 

[0 0 12] 

®iCCo 3 MoJfcttCo 7 Mo 6 «UcMMSCo-NililS^ 

V^Ttt, C : 0. 0 5%J^T. S i : 0. 5 %^T> Mn : 1. 
0 %«T. N i : 2 5-4 5%, Cr : 13-22%, MotfettMo fcWTfM 
o +1/2 W : 1 0— 1 8%, N b : 0. 1 — 5. 0 %fe e fct>*F e : 0 . 1 — 5. 
0 % U MIC R E M : 0 . 007-0. 10%, B:0. 001-0. 0 

10%, Mg : 0. 0 0 0 7-0. 0 1 0 % <fc Z r : 0 . 0 0 1-0. 2 0 
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« 

%<Dt>%<D lg*fett2«P;±%^U i^HlC/SCTT i : 0. 1-3. 0% 

z&mh. &Btfco&&Tf*w&m*mv3& 1000-1200 
mwjizmL. m^xm^^mxa 0 5 otc^t©«hico. 5 

[0 0 13] 

[#«] 

[0 0 14] 

3<btc, *»wco«fm!ftfl;afCo-Nil6WJIfc^©«3i*«6K:fev%T, 10 

0 0-1 2 0 0^feMt§@iftiWi^*M«It'6 0 0-8 0 0 

■ctco. 5~i 6iWti»W«$:It^ ±ffiHJfrffc*MMifeJcflnx 

^4 o%jsa±<&#H*fctt®raftix*:i6u m^x^n^mv 6 0 0-8 0 

o-cico. 5-1 6«f|ffli)DJ»-r*i*«r»«a«:*t-^ *fett±IBH*ft»«a 
0°C^T<Z>«SHT*0. 5-1 6 Wit§WW§:IbT^5©T-, M 

[0 0 15] 

% ±ta<^ <fc e> tc Rje l & a m * mm -t s = 

C : 0 . 0 5 %OT 
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0. 0 5%, BKIiO. 0 3%<fc'J#<^t§^ffi 

ZBJ&VTm&<D®M®^Zmm'tZ>Z.£.lZftZ><DT:\ -£(D<SmMZO. 0 5% 
J^T£T3o £f£ UV^HttO. 0 0 5 — 0. 0 3%-efeSo 

[0 0 16] 
S i : 0 . 5 

Silt ffl.mffl£ LXmfljT'&ZW. ^<Z)£&C^£i±£7Gii 
0. 5%, $?£L<te0. 3%£M*Tl^£i±S£$M4£{£T£i4:£tf>T% ^ 
CD#^*5:0. 5%gTht5„ # £ L v^^Ali 0 . 3%J^T-£fc£ = 

[0 0 17] 
Mn: 1. 0 %J^T 

£?£L<&0. 7%£®;LTl^£21±£i:, fiJd4£{gT2i±£<AT% 
0%^T^i"^= UV^^*liO. 7%J^TT?*S. 
[0 0 18] 
N i : 2 5 ~ 4 5 % 

. ^*ie>©«j*S:f#*tCl±2 5%, b< (i 2 7 %g±^S*S^^fe5 
4 5 %£S;iSfcflnX#fttB&<£T 3 j e©^«5H5:2 5-45 

%tir2> 0 mtL^izmv&mtz 7-4 5%-e&*. 

[0 0 19] 

C r : 1 3 — 2 2 % 
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-£<£>1^&«Sffl£ 1 3~22%iltl. 0 #*Ow£#|6Httl 6-2 1 %T? 

[0 0 2 0] 
Mo+l/2W: 10—18% 

Mo£J:t>*WJi, vhU y*;UC@^bT^*i£M:U flnX«<fttl 6Lt S 
■BrSCDTf, ^©feftKl^S-erSTC*^**. fcfcfctt 1 0 %, 

»-£L<tel 1%J^±T% Mo fcW©pS;£ L<«Mo % 

-£(D-^£«gH£ 1 0-1 8%fcf S. bV^*«BHtt 11-1 8%T?S>*. 

[0 0 2 1] 
N b : 0 . 1 — 5 . 0 % 

*l£<B3&fllS:»SK:ttO. 1%, »*b<l±0. 8 %£Ur£*S 

5. 0%, £f£L<&3. 0%&®*&£8*B (N ig Nb) #*fffiLTjD 
X'f4feJ:OT'(4$:<£T3-ttecD-e, -etf^^lKHfcO. 1-5. 0%ttl.o # 
* UW^ISHttO. 8 — 3. 0%-e*>S. 

[0 0 2 2] 
F e : 0 . 1 — 5 . 0 % 

Felt 7MJ >^^t:@ibt-n&Hftt5©t' v ■t^fe^tC^S'ftS 
TCfR-CfeSo *©»*S:#*fc«>K:ttO. 1%> #£L<&0. 5%#±^fS 
i±*&M#2&*#, 5. 0%. #2;U<&4. 8%&«*.Sfc»Bfl:ffi*:fl£TS 
t601f, -e©^*l5H$:0. 1-5. #*LV^HttO. 5-4 

fcfc, Mo^NbtFefet^lTffl^tf, MoilNb, MoiiFefflS^ 
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[0 0 2 3] 
T i : 0 . 1 — 3 . 0 % 

Tin 5fifltS:ifti±S-es©"!?, *©fc«)K:^S*S7C^S>*- 
£#S£#)iCtt0. 1%, £f£b<«0. 5%&±^£i*5&^#&5^ 3 
0%, #*b<»2. 5%*i£*-S£ (Nig Ti) ^fffiLTHlIXttfe 
irHBffi&fiTS**®^ 0. 1-3. 0%£-f£, £f £ 

^tfgfflttO. 5-2. 5%-e*s. 

[0 0 2 4] 
REM: 0 . 007 — 0. 10% 

7Gire«&5. -eft&oa&JUfcfcSfcfc^ o. 007%. l?ti<iio. oi%a 
±^S*S<85«««**^ o- 101 #£b<tio. 0 4 fcSgtc 
^WiDXttfe^tfeifcftttSrfiTS**©^ *©*W«HS:0. 0 0 7-0. 
10%fcn. #*UVv£«|KHttO. 0 1-0. 0 4%T?»5. 
[0 0 2 5] 

B : 0 . 001-0. 0 10%. M g : 0 . 0007-0. 010%. Zr:0 
. 0 0 1—0. 2 0 % 

0 0 1%. b<&0. 0 0 2%£LL. MgB. 0 0 0 7%. b < 0 
0 0 1%a±> ZrH. 0 0 1%. #£b<li0. 01%£t±m3tS 

0 1 0%. *f£b<te0. 0 0 6%. Mg & 0 . 010 
%. b < « 0 . 0 0 4%. Zr50. 20%. b < 0 . 05%?:gA 

S:±8BOi:fe»Jt"rS. #*l^*KHttB#0. 0 0 2-0. 0 0 6 %. M g tfi 
0 . 0 0 1—0. 0 0 4%, Z r # 0 . 01-0. 0 5 %T'feS. 
[0 0 2 6] 
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Co : 

Colt, *^an#*&^-T*&3^ N i SttStSifclCiyiiiM^ 
[0 0 2 7] 

*»«©«fffi»ftSco-N iitn^it ±fla^»«^&*iy, torn 
mnjmmM^mmnnm<D^mizc o 3 Mo*feiico 7 mo 6 ^Mbtt)® 

[0 0 2 8] 

g^ggc o-N iiS»*l^JCjR5 ^n>t^X®W#5:tt5a»l^l 
9->fX©Co 3 MoifeliCo 7 Mo 6 &tffflsi**rfctc<fc»Ji*»flre 

[0 0 2 9] 

1000-120 oTc&if-ein^t-sHtSft^ai&Jfe^- -tcoffeic 

f5*A^«8T*6 00-800 °cjco. 5 — i 6 mmMm^-z mmmmmzm-t 

U iRVNtlS^^JSTf 6 0 0~8 0 01CIC0. 5~16Wit§W 
ftlX&ifeU «V%T^#«J»1?8 0 5 0TCJ!^T©«HT?0. 5- 

[0 0 3 0] 

fcfcfcK, mm*&< UTi!WXS:»*K:'r«fe«>©*»© 
T% 1 0 0 0-1 2 0 o^lcMtSiticiotl^^AWt bv^. 1000 



1 2 
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[0 0 3 1 ] 

o-n iifi^^fSMMlt-e o o~8 o o°cico. 5~i 6B#pg;M 

;; l„^-^X©Co 3 Moife«Co 7 Mo 6 &#fffi3-1t&fc«>-e&£. - 
O^^aiC^WSATO^ftt, 10 0~4 0 0MPaI*««ISW. 1 
0 OMP a jcU®Vx^Mm^TO^^^»^^™^^®^® fc ^^ C 
o 3 Mo*fettCo 7 Mo 6 #+#*TffiLfcV^e>T?&».K *fc4 0 OMP ai 

[0 0 3 2] 

6 o o~8 o o°c-eo. 5- 1 6mmmm~tz>^nm®im*^-z><nte* 

6 0 0°Ci:U{£<. ££0. 5l*IB(J:y«v%i:«JlB3RSje«feJ:t)P««II3RS«l« 
£M<D#®«$B&C o 3 Mo ££:teC o ? Mo 6 #-f-##rffibfcV^e>T?& 
'J, tfe8 0 0TC5:Ii, 6B3NSf&®*.S£S&*#l&#lb. tfb5, *fffi 

ft^ffi^-fbb, 3£g*HrFbTb*e>fr£-e&>;> 5Skhbx*4 o%«±(o^ia 
* fc «^r»x £j& b tc r © mmmrnm zfiomis tc i±, «&#ia« its 

[0 0 3 3] 

*»W©«f ffiSH-fbSC o — N i afiW»^©ffi©»3t*»lC ffffi&ft 
lCo-Ni |£WJ»^&lSilAfflf«tt^»»*«a*^*^* c ^* 4 0 
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i a B B nt«i©#®(cw^co 3 mo££&co 7 mo 6 &mm-t&z.inz 

sbVhS VNflrffiMMC o-Ni iSW3&-££ £ & £ . 
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